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CONDITIONER SET FOR CHEMICAL 
MECHANICAL POLISHING STATION 

BACKGROUND OF THE INVENTION 

1. Field of Invention 
The present invention relates to equipment for manufac 

turing semiconductors. More particularly, the present inven 
tion relates to a multi-functional conditioner set for a 
chemical-mechanical polishing station. 

2. Description of Related Art 
Chemical-mechanical polishing is one of the most impor 

tant techniques for global planariZation of very-large scale 
integration (VLSI) and ultra-large scale integration (ULSI) 
circuits. 

FIGS. 1A and 1B are respective top and side vieWs of a 
conventional chemical-mechanical polishing station. As 
shoWn in FIGS. 1A and 1B, a chemical-mechanical polish 
ing station includes a polishing table 10, a holder 11, a 
polishing pad 13, a delivery tube 14, a pump 16 and a 
conditioner 17. The holder 11 is used for gripping a silicon 
chip 12 to be polished. The polishing pad 13 is a layer of 
polishing material over the polishing table 10. The delivery 
tube 14 is used to deliver slurry 15 to the polishing pad 13. 
The pump 16 pumps slurry 15 from a slurry container to the 
delivery tube 14. The conditioner 17 serves to roughen the 
surface of polishing pad 13, to remove any residual slurry 
and to clean. To conduct chemical-mechanical polishing, 
both the polishing table 10 and the holder 11 rotate in a 
pre-de?ned direction shoWn by arroWs 18a and 18b. The 
holder 11 grips the backside 19 of the silicon chip 12 so that 
the front side 20 of the chip 12 is pressed onto the polishing 
pad 13. The pump 16 drives slurry 15 through the delivery 
tube 14 so that the polishing pad 13 receives a stable supply 
of slurry 15. Since any protruding portions on silicon chip 
surface 20 are in contact With the polishing pad 13, the 
protruding portions are removed With the assistance of 
chemical agents and abrasive particles in the slurry 15. 
Hence, a planariZed surface is obtained after repeated chemi 
cal and mechanical polishing actions. 

In general, a polishing pad has tiny holes for assisting the 
polishing process and the transmission of slurry. In addition, 
the polishing pad has a roughened surface Whose height 
varies betWeen 1 to 2 pm for easy gripping of the chip 
surface and transferring slurry. HoWever, after a feW pol 
ishing operations, the rough polishing pad surface may be 
planariZed leading to a lost in the capacity for gripping, 
slurry transport and pressure. Consequently, the rate of 
polishing is likely to drop. At the same time, some of the 
holes in the polishing pad may be clogged by polishing 
material (such as particles in the slurry or materials removed 
from the silicon Wafer). Hence, the polishing rate is difficult 
to maintain. Under such circumstances, the conditioner 17 is 
needed to re-condition the polishing pad surface so that 
clogged holes are cleared and the rough surface 
re-constituted. Conditioning can be carried out after Wafer 
polishing or in tandem With the Wafer polishing operation. 

Polishing pads can be divided into tWo major types 
including a hard polishing pad and a soft polishing pad 
depending on applications. To condition the hard polishing 
pad, a diamond conditioner and a nylon conditioner are both 
required because the hard polishing pad is very hard. 
Together With de-ioniZed Water from the conditioning 
pipeline, the diamond conditioner is able to reconstitute the 
roughened surface of a polishing pad necessary for polish 
ing. Together With de-ioniZed Water or chemical agents 
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2 
delivered by the conditioning pipeline, the nylon conditioner 
is able to clear aWay clogging material or leftover diamond 
particles inside the holes of a polishing pad. In contrast, only 
a nylon conditioner is needed When conditioning the soft 
polishing pad. 
A conventional chemical-mechanical polishing station 

can accommodate just one operating conditioner at any one 
time. Since the conditioner needs to be exchanged When 
conditioning a hard polishing pad, servicing time is likely to 
increase, leading to in a longer manufacturing cycle. One 
method of reducing conditioning time for a hard polishing 
pad is to set up tWo Working conditioners on the polishing 
station at the same time. FIG. 2 is a sketch shoWing a 
conventional chemical-mechanical polishing station having 
tWo conditioners. HoWever, using an additional Working 
conditioner on the polishing pad congests the polishing table 
and may lead to difficulties in synchroniZing some opera 
tions. In addition, although the conditioning pipeline in a 
conventional chemical-mechanical polishing station can 
deliver de-ioniZed Water or chemical agents, the de-ioniZed 
Water or chemical agents do not include any ultrasonic or 
megasonic vibrations. Therefore, the full capacity of 
de-ioniZed Water or chemical agents in conditioning a pol 
ishing pad is not utiliZed. 

SUMMARY OF THE INVENTION 

Accordingly, one object of the present invention is to 
provide a multi-function conditioner set for a chemical 
mechanical polishing station. The multi-function condi 
tioner set includes a plurality of conditioner heads each 
made from a different material so that the processing cycle 
is shortened and area occupation of the station is reduced. 
The supply of chemical agents and de-ioniZed Water With 
ultrasonic or megasonic vibration increases their condition 
ing capacity to full poWer. By combining different condi 
tioning heads individually or a plurality of different condi 
tioning heads as groups and using the chemical agents or 
de-ioniZed Water With ultrasonic or megasonic vibration, a 
used polishing pad can be re-conditioned and cleaned With 
out causing any conventional technical problems. 

To achieve these and other advantages and in accordance 
With the purpose of the invention, as embodied and broadly 
described herein, the invention provides a multi-functional 
conditioner set. The multi-functional conditioner set 
includes a plurality of conditioning heads and an ejection 
tube having a vibrator thereon. Materials constituting the 
conditioning heads differ according to the applications such 
as roughening, removing polishing material or cleaning 
(including removing residual diamond dust on the polishing 
pad). Conditioning heads can be made from materials 
including diamond particles or nylon. SiZe and shape of the 
conditioning heads also depend on application. All the 
conditioning heads can have identical siZe or shape or 
different siZes and shapes. The conditioning beads may be, 
for eXample, round, oval linear or cruciform in shape. To 
operate the multi-functional conditioning heads, pneumatic 
valve system or a motor is used to activate different com 
bination of heads in each conditioning session according to 
the type of conditioning required. The ejection tube for 
delivering chemical agents or de-ioniZed Water is connected 
to a vibrator. The vibrator is able to induce molecular 
vibration in the chemical agents or de-ioniZed Water so that 
sufficient energy is imparted upon the chemical agents or 
de-ioniZed Water to dislodge polished particle from the 
polishing pad. In this invention, different results are there 
fore obtained by using different combinations of condition 
ing heads and different vibration settings of the vibrator 
attached to the ejection tube. 
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The multi-functional conditioner set of this invention 
group combines together a plurality of conditioning heads 
With an ejection tube. By combining different single condi 
tioning heads or a plurality of conditioning heads and 
adjusting the ejection tube settings in different conditioning 
sessions, conditioning and cleaning of a polishing pad and 
removal therefrom of residual diamond particles can be 
conducted sequentially Without sWitching conditioners. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are 
exemplary, and are intended to provide further explanation 
of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings are included to provide a 
further understanding of the invention, and are incorporated 
in and constitute a part of this speci?cation. The draWings 
illustrate embodiments of the invention and, together With 
the description, serve to eXplain the principles of the inven 
tion. In the draWings, 

FIG. 1A is a top vieW of a conventional chemical 
polishing station; 

FIG. 1B is a side vieW of a conventional chemical 
mechanical polishing station; 

FIG. 2 is a sketch shoWing a conventional chemical 
mechanical polishing station having tWo conditioners; 

FIG. 3 is a side vieW of a conventional conditioning head; 

FIG. 4 is a side vieW shoWing tWo concentric circular 
conditioning heads of a conditioner set according to this 
invention; 

FIGS. 5A through 5C shoW three possible operating 
modes of the conditioner set in the form of tWo concentric 
circular conditioning heads according to this invention; 

FIGS. 6A through 6F are bottom vieWs shoWing siX 
possible shapes and arrangements of the conditioning heads 
according to the conditioner set of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Reference Will noW be made in detail to the present 
preferred embodiments of the invention, eXamples of Which 
are illustrated in the accompanying draWings. Wherever 
possible, the same reference numbers are used in the draW 
ings and the description to refer to the same or like parts. 

FIG. 4 is a side vieW shoWing tWo concentric circular 
conditioning heads of a conditioner set according to this 
invention. 

The multi-function conditioner set for a chemical 
mechanical polishing station includes a plurality of condi 
tioning heads, each made from a different material. The 
conditioner set shoWn in FIG. 4 has tWo conditioning heads 
30 and 31. An ejection tube 32 is also installed above the 
multi-function conditioner set. Besides providing a chemical 
agent and de-ioniZed Water, ejection tube 32 is also con 
nected to a vibrator 34. Vibrator 34 induces the molecules 
inside the chemical agents and de-ioniZed Water into ultra 
sonic or megasonic vibration. Ejection tube 32 can be 
positioned at the center of the conditioner set or right at the 
periphery thereof. In FIG. 4, ejection tube 32 is positioned 
at the center of the conditioner set. 

FIGS. 5A through 5C shoW three possible operating 
modes of the conditioner set in the form of tWo concentric 
circular conditioning heads according to this invention. The 
conditioner set of this invention uses pneumatic valves or a 
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4 
motor (not shoWn in the ?gure) to control the movement of 
conditioning heads 30 and 31 as Well as the position and 
pressure of ejection tube 32. Moreover, the conditioning 
heads 30 and 31 can be arranged to form various combina 
tions on demand. In FIG. 5A, conditioning head 30 is used 
to condition a polishing pad 13. In FIG. 5B, conditioning 
head 31 is used to condition polishing pad 13. In FIG. 5C, 
both conditioning heads 30 and 31 are used to condition 
polishing pad 13. In FIGS. 5A, 5B and 5C, ejection tube 32 
can provide chemical agents or de-ioniZed Water With or 
Without ultrasonic or megasonic vibration added depending 
on actual applications. 

FIGS. 6A through 6F are bottom vieWs shoWing siX 
possible shapes and arrangements of the conditioning heads 
according to the conditioner set of this invention. Condi 
tioning heads can be made from different materials. 
Furthermore, the conditioning heads can have different 
arrangements With all conditioning heads having identical 
siZe and shape or different siZes and shapes. In FIG. 6A, the 
conditioning head assembly comprises a circular head 30 
and a linear head 36. In FIG. 6B, the conditioning head 
assembly comprises a circular head 30 and a cruciform head 
37. In FIG. 6C, the conditioning head assembly comprises 
tWo circular heads 30 and 31. In FIG. 6D, the conditioning 
head assembly comprises an oval head 38 and a linear head 
36. In FIG. 6E, the conditioning head assembly comprises an 
oval head 38 and a circular head 31. In FIG. 6F, the 
conditioning head assembly comprises a circular head 30 
and tWo oval heads 39 and 40. 

After a silicon chip is polished by a hard polishing pad, 
the hard polishing pad may require reconditioning. The 
conditioner set shoWn in FIG. 4 can be used for recondi 
tioning the hard polishing pad. Conditioning head 30 can be 
a diamond brush While conditioning head 31 can be a nylon 
brush. Ejection tube 31 delivers necessary chemical agent 
and de-ioniZed Water for the reconditioning. Since ejection 
tube 31 is also connected to a vibrator, ultrasonic or megas 
onic vibration can be imparted upon the chemical agents and 
de-ioniZed Water. Aseries of four pad conditioning steps can 
be carried out using a multi-function conditioner set similar 
to the one shoWn in FIG. 4. The ?rst step is shoWn in FIG. 
5A. Diamond brush conditioning head 30 is driven to act on 
polishing pad 13 and de-ioniZed Water is delivered to 
conditioning head 30 from ejection tube 32 so that the 
surface of polishing pad 13 is roughened. The second step is 
shoWn in FIG. 5B. Nylon brush conditioning head 31 is 
driven to act on polishing pad 13 While chemical agents are 
delivered to conditioning head 31 from ejection tube 32 so 
that polishing materials and residual diamond dust are 
removed from polishing pad 13. The third step is also shoWn 
in FIG. 5B. Nylon brush conditioning head 31 is driven to 
act on polishing pad 13 While de-ioniZed Water With megas 
onic vibration are delivered to conditioning head 31 from 
ejection tube 32 so that more polishing materials and 
residual diamond dust are removed. The fourth step is also 
shoWn in FIG. 5B. Nylon brush conditioning head 31 is 
driven to act on polishing pad 13 While de-ioniZed Water is 
delivered to conditioning head 31 from ejection tube 32 so 
that polishing pad 13 is further cleaned. 
The aforementioned conditioner set of this invention can 

be used to condition a hard polishing pad While the hard 
polishing pad is being used for polishing a silicon chip. The 
conditioner set can also be used to condition a soft polishing 
pad While the soft polishing pad is being used for polishing 
or thereafter. In addition, the system provided can also be 
used simply for cleaning a polishing pad. 

In summary, this invention integrates a plurality of con 
ditioning heads into a conditioner set. In addition, a vibra 
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tion is attached to an ejection tube so that chemical agents 
and de-ioniZed Water having ultrasonic or megasonic vibra 
tion are delivered to the conditioning heads. Therefore, the 
invention is multi-functional and capable of controlling 
rotating speed and pressure of each or a group of condition 
ing heads in every steps of the reconditioning operation. 
Moreover, ultrasonic or megasonic vibrations can be 
imparted to the chemical agents and de-ioniZed Water to 
make full use of the liquids, thereby speeding up the 
cleaning operation. Hence, processing time is saved, area 
occupation of conditioning heads is reduced and residual 
polished material and diamond dust are removed from the 
polishing pad at a much faster rate. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made to the structure of 
the present invention Without departing from the scope or 
spirit of the invention. In vieW of the foregoing, it is intended 
that the present invention cover modi?cations and variations 
of this invention provided they fall Within the scope of the 
folloWing claims and their equivalents. 
What is claimed is: 
1. A conditioner set for performing a conditioning opera 

tion on a polishing pad Within a chemical-mechanical pol 
ishing station, comprising: 

a ?rst conditioning head; each said conditioning head 
having a conditioning face for performing a condition 
ing operation; and 

at least a second conditioning head integrated Within said 
?rst conditioning head in such a manner that both the 
?rst conditioning head and at least the second condi 
tioning head face the polishing pad to achieve a con 
ditioning operation. 
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2. The conditioner set of claim 1, Wherein material 

forming said ?rst conditioning head includes diamond dust 
and material forming said second conditioning head includes 
nylon. 

33. The conditioner set of claim 1, Wherein said ?rst 
conditioning head and said second conditioning head have 
concentric circular shapes. 

4. The conditioner set of claim 1, Wherein said conditioner 
set further includes an ejection tube that delivers a liquid to 
said ?rst conditioning head and said second conditioning 
head. 

5. The conditioner set of claim 4, Wherein said liquid 
supplied by said ejection tube includes chemical agents and 
de-ioniZed Water. 

6. The conditioner set of claim 4, Wherein said ejection 
tube is attached to a vibrator that transmits an ultrasonic or 
megasonic vibration to said liquid. 

7. The conditioner set of claim 4, Wherein said ejection 
tube is positioned either at a center of said conditioner set or 
near a periphery thereof. 

8. The conditioner set of claim 1, Wherein the condition 
ing operation is performed individually by each of the ?rst 
and second conditioning heads. 

9. The conditioner set of claim 1, Wherein the condition 
ing operation is performed simultaneously by the ?rst and 
second conditioning heads. 

10. The conditioner set of claim 1, Wherein the shape of 
the ?rst and second conditioning heads are respectively 
circular and linear, circular and cruciform circular and 
circular, oval and linear, or oval and circular. 


